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Amendmentg to the Claim$: 

This listing of claims will replace all prior versions, and listings of claims in the application: 
Listing of Claims: 

1 . (Cxurently Amended) A method for sequencing a terminal portion of an 
oligomer, comprising: 

(a) contacting said oligomer with a mass defect labeling moiety to covalently 
attach a the mass defect labeling moietv kM to Am 2 terminus of the oligomer and form a 
labeled oligomer, said mass defect labeling moiety con^rising at least one element having an 
atomic number from 17 to 77, with the proviso that said clement is other than sulfur or 
phosphorus; 

(b) fragmenting said labeled oligomer using an enzymatic, chemolytic or mass 
spectrometric fragmentation method to produce labeled oligomer fragments; and 

(c) identifying a maas spectrum dmtm correspdndlng to said labeled 
oligomer fragments: and 

(d) d etermining the sequence of at least two temunal residues of said labeled 
oligomer, wherein said sequence detmnination step Mip siS i n fl ii a atif i 'ing a m a o s spi^nlniin 
data a oifssp o nding t e sai d lo ba l i d e lig ai a i* frnjiwuHt o r a mnn^o pee mim ftQB» a irt thsw a ft 
wfa i Min § m 4 id cu lifisa t ia n oto p is based at least in part on the mass defect a f a l I saa t a pa iii a a of 
said labeling moiet v> wherein said mass defect is less than 1 amu , 

2. (Original) The method of claim 1, wherein said labeling moiety 
comprises at least one element of atomic number 35 to 63. 

3. (Original) The method of claim 2, wherein said labeling moiety 
comprises at least one element of atomic number 39 to 58. 
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4. (Original) The method of claim 2^ wherein said labeling moiety 
comprises at least one element selected from the group consisting of bromine, iodine, europium 
and yttrium. 


5, 


(Original) 


The method of claim 4, wherein said element is europium. 


6. 


(Original) 


The method of claim 4, wherein said element is yttrium. 


7, 


(Original) 


The method of claim 4, wherein said element is bromine. 


8. 


(Original) 


The method of claim 4, wherein said element is iodine. 


9. (Original) The method of claim 1, wherein said oligomer is selected 
from the group consisting of a protein, an oligonucleotide, an oligosaccharide and a lipid. 


10. 

oligonucleotide. 


(Original) 


The method of claim 9* wherein said oligomer is an 


11. 

three residues* 


(Original) 


The method of claim 9, wherein said sequence is at least 


12. 

four residues. 


(Original) 


The method of claim 9, wherein said sequence is at least 


13. 


(Original) 


The method of claim 1, wherein several oligomers, each 



labeled with a different number of mass defect elements are mixed prior to said fragmenting or 
analyzing step. 

14. (Currently Amended) A method for sequencing a portion of an oligomer 
in an oligomer mixture, said method comprising: 

(a) contacting said oligomer mixture with a terminus labeling moiety to 
covalently attach « the terminus labeling molatv kM lo flie a terminus of said oligomer and 
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form a labeled oligomer mixture, said terminus labeling moiety comprising at least one element 
having an atomic number from 17 to 77» with the proviso that said element is olhcsr than sulfur or 
phosphorus; 

(b) separating individual labeled oligomers in said labeled oligomer mixture; 

(c) identifvtot a mass spectrum data eorrcspondlng to said Individual 
labeled oligomer: and 

W a nalvzing said mass spectrum data individual la fci Ud alig e m ep s ft a m 
otep (b) by a mat a oy e otfom e tii i m a A ad to detemiine the sequence of at least two terminus 
residues of said oligomer, wherein said analysis step sa mpfioing identifying a maaa apaa tniw i 
data • O Hwapei idinB t e s aid l a hoi ad olieomer of a mes a a p e strum fra^sn l th ipss f i wh tga i i t sa id 
identifi a ation otep is based at least in part on the mass defect e f a t lea s t a pe^ a n of said labeling 
moiet v, wherein said mass defect Is less than 1 amu . 

15. (Original) A method in accordance with claim 14, wherein said 
element has an atomic number of from 35 to 63. 

16. (Original) A method in accordance with cl^m 14, wherein said 
dmient has an atomic number of from 39 to 58, 

1 7. (Original) A method in accordance with claim 14, wherein said 
element is selected from the group consisting of bromine, iodine, europium and yttrium. 

18. (Original) A method in accordance with claim 14, Anther comprising 
a step prior to step (a) of isolating a group of oligomers from a biological sample, 

19. (Original) A method in accordance with claim 1 8, wherein said 
biological sample is from a diseased tissue sample. 

20. (Original) A method in accordance with claim 1 8, wherein said 
biological sample is from a healthy tissue sample. 
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21. (Oiigindi) A method in accordance with claim 14^ wherein said 
separating is conducted by at least one method of capillary electrophoresis of the labeled 
oligomer mixture. 

22. (Original) A method in accordance with claim 1 4^ wherein said mass 
spectromctric method uses ESI-TOF MS. 

23. (Currently Amended) A method for structure and function analysis of an 
oligomer having a plurality of residues, said mettiod comprising: 

(a) contacting said oligomer with a mass defect labeling reagent to 
differentially label exposed residues and unexposed residues and produce a differentially labeled 
oligomer comprising a mass defect labeling moiety, whmin said mass defect labeling reagent 
comprises at least one elem^t having an atomic number of from 17 to 77 that is other than sulfur 
or phosphorus; 

(b) ideiitifVIng a mass snectrtim data correspopding to said differeotiallv 
labeled oHgomer: and 

(c) analyzing said mass socctrutti data diffswiitially labalid elig e m a pby a 

rooP i spaa ttfaat a tii a m a thod to detennine sequences of said oligomer that are exposed tn the 
three-dimensional stmcture and sequences of said oligomer that are unexposed in the three* 
dimensional structure, wherein said analysis step eew a p iioiBg idcfitii) i iiifi a maoo Dp aa twwii data 
c o i t say awdin B t a s aid label e d e ligom w e p a w a s a ap o e twim ftayu e nt fliproofj wh s p e i w aa id 
id a atifi a ali e n otap is based at least in part on Oie mass defect of a t l aaal a p a>*ian a f said labeling 
moiet y, wherein said mass defect Is less than 1 amu . 

24. (Original) A method in accordance with claim 23, wherein said 
oligomer is a protein, a nucleic acid* or an oligosaccharide. 

25. (Original) A method in accordance with claim 23, wherein said mass 
defect labeling reagent comprises at least one element of atomic number 35 to 63. 
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26. (Original) A method in accgrdance with claim 26, wherein said mass 
defect labeling reagent is bromine and said oligomer is a protein. 

27. (Original) A method in accordance with claim 23, wherein said mass 
defect labeKng reagent comprises at least one element of atomic number 39 to 58. 

28. (Original) A method in accordance with claim 23. wherein said 
differentially labeled oligomer is fragmented by enzymatic or chemolytic methods prior to step 

29. (Original) A method in accordance with claim 23, wherein said 
oligomer is a protein, said mass defect is bromine or iodine and said exposed residues comprises 
a portion of the tyrosine residues present in said protein. 

30. (Original) A method in accordance with claim 23, wherein said mass 
Spectrometric method uses ESI-TOF MS. 

31 . (Original) A method in accordance with claim 29, wherein said mass 
spectrometric method uses ESI-TOF MS. 

32. (Currently Amended) A method for sequencing the temiinal portion of an 
oligomer, comprising; 

(a) contacting a first sample of said oligomer with a labeling moiety to 
covalently attach a label to the tenuinus of the oligomer and form a labeled oligomer, said 
labeling moiety having one element with an atomic number from 17 to 77, with the proviso that 
said element is other than sulfur or phosphorus; 

(b) contacting a second sample of said oligomer with a labeling moiety to 
covalently attach a label to ^ £ terminus of the oligomer and form a labeled oligomer, said 
labeling moiety having two elements with an atomic number from 17 to 77, with flie proviso that 
said elements are other than sulfur or phosphorus; 
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(c) optionally, repeating step (b) from one to three times with additional 
samples, wherein the labeling moieties have three, four or five elements, respectively, with an 
atomic number from 17 to 77, with the proviso that said elements are other than sulfur or 
phsophorus; 

(d) mixing the labeled oligomers from steps (a) through (c); 

(e) fragmenting said labeled oligomers using an enzymatic, chemolytic or 
mass spectrometric fragmentation method to produce labeled oligomer fragments; mmI 

(f) identilVIng a mats spectnini data coireSDondiiig to said labeled 
oligomer fragments: and 

£g),...^deteimining the sequence of at least two terminal residues of said labeled 
oligomer fragments, wherein said sequence determination step se mprisinfi i da alii y iiig a w mmo 
ap aa trum data eaHw sp a ading t a s aid lab e l e d oligmii s * flagm i pn > s > a m aoo o p ccUuin fiaBmoat 
di S M a f, whorcia said idcntificali a n ot a p is based at least in part on the mass defect of at loooHi 
pottiaa i f said labeling moiet v^ wherein said mass defect Is less than 1 ama, 

33. (Original) The method of claim 32, wherein each of said elements has 
an atomic number of from 35 to 63. 

34. (Original) The method of claim 32. wherein each of said elements has 
an atomic number of from 39 to 58. 

35. (Ori ginal) The method of claim 32, wherein each of said elements is 
selected from the group consisting of bromine, iodine, europium and yttrium and said oligomer is 
a protein, 

36. (Original) The method of claim 32, wherein each of said elements is 
selected from the group consisting of bromine, iodine, europium and yttrium and said oligomer is 
an oligonucleotide. 
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37. (Original) The method of claim 32» wherein each of said elements is 
selected from the group consisting of bromine, iodine, europium and yttrium and said oligomer is 
an oligosaccharide. 

38. (Currently Amended) A method for sequencing a portion of an oligomer, 

comprising: 

(a) fragmenting aliquots of said oligomer using one or more specific 
enzymatic or chemolytic fragmentation methods to produce oligomer fragments* wherein a 
different fragmentation method is applied to each aliquot; 

(b) contacting a first aliquot of oligomer fragments with a first labeling 
moiety to covalently attach said first labeling moiety to Ikv a tenninus of the oligomer fragments 
and form labeled oligomer fragments^ said first labeling moiety having one element with an 
atomic number from 1 7 to 77, with the proviso that said element is other than sulfur or 
phosphorus; 

(g) optionally contacting the other aliquots of oligomer fragments with other 
distinct labeling moieties to covalently attach said distinct labeling moieties to the termitii of the 
oligomer fragments and form labeled oligomer fragments, said distinct labeling moiety having 
two or more elements with an atomic number from 1 7 to 77, with the proviso that said elements 
are other than sulf\ir or phosphorus; 

(d) optionally mixing the aliquots of labeled oligomer fragments; w4 

(e) Identifying a mass spectrum data corresponding to said labeled 
oligomer fragments: and 

(ti d etermining the sequence of at least two residues of said labeled oligomer, 
wherein said sequence determining step — w aprioing i^ e nlifying a mooo i O f esl win iata 
a orrooponding to oaid lab » l » d e l i g a mor og n mas i sp p ciM H frag me nt th e r ae fi wltof s in o n i i l 
i de nlifi saiif H M ep is based at least in part on the mass defect e f a t l eaa t a porti e n of said labeling 
moict v.. wherein sald mass defect Is less than 1 amu . 
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39. (Original) A method in accordance with claim 38, wherein said 
oligomer is a lipid. 

40. (Original) A method in accordance with claim 38, wherein said 
oligomer is a protein. 

41 . (Original) A method in accordance with claim 38^ wherein said 
oligomer is a nucleic acid. 

42. (Original) A method in accordance with claim 38, wherein said 
oligomer is an oligosaccharide. 

43. (Original) A method in accordance with claim 38, wherein said 
elements have an atomic nimiber of from 35 to 63. 

44. (Original) A method in accordance with claim 43, wherein said 
elements have an atomic number of from 39 to 58. 

45. (Currently Amended) A method for comparing the relative abundances of 
analytes from two or more samples, comprising: 

(a) contacting the analytes of the first sample with a labeling moiety to 
covalently attach a label to the analytes and form labeled analytes, said labeling moiety having 
one element with an atomic number from 17 to 77, with the proviso that said element is other 
than sulfur or phosphorus; 

(b) contacting the analytes of subsequent samples with labeling moieties to 
covalently attach labels to the analytes in each sample, wherein tfie labeling moieties used for 
each subsequent sample contain an additional element with an atomic number from 17 to 77, 
with the proviso that said elements are other than sulfur or phosphorus; 

(c) mixing the aliquots of labeled analytes; m4 

(d) identifying mass snectrum date correspond ing t said labeled 



Q of 14 
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flpcs tromotrie ffagfiK 



.analyzing said mass spectrum data I rt al od analj ^i 





to dctcnnine the relative abundances of one or more of the 



analytes between the samples, wherein said analysis step e ompri i ing idontifying maoo opicttvm 
data oogpooponding to oaid lai i ol g d ai i ttl)< eB e r a mooo Qpcclrwrt fiagm e n i thwe t f i wh i f e in paid 
idofitifi fl tttioii olo p is based at least in part on the mass defect of at Uoot o portion a f said labeling 
moiety, wherein said mass defect Is less than 1 amn. 

46. (Original) A method in accordance with claim 45, wherein said 
elements have an atomic number of from 35 to 63. 

47. (Original) A method in accordance with claim 45. whmin said 
elements have an atomic number of from 39 to 58. 

48. ' (CuiTcntly Amended) A method for tagging the elements of chemical 
libraries, either during synthesis or screening, comprising; 

(a) contacting a root tag with a labeling moiety to covalcntly attach a label to 
the root tag and form a labeled tag, said labeling moiety having one element with an atomic 
number from 17 to 77. with the proviso that said element is other than sulfur or phosphorus; 



covalently attach additional labels to the root tag and form a multiply labeled tag, said labeling 
moiety having one element with an atomic number fiom 17 to 77, with the proviso that said 
element is other than sulfur or phosphorus; aiid 



mothodo to determine both ks dis mass and the number of elements with an atomic number from 
17 to 77 of the labeled tag, such that the mass and number of elements identifies tiw chemical 
processes to which £ specific chemical of the library has been exposed and the identity of the 
chemical bom the library, wherein said analysis step aai npfioing idontifyinB mooo qp os tium da ta 
OTO sp owdiag ta oaid label e d tag a F a mooo op ee tniw f s aginent tborooft wherein sai d 



(b) optionally, contacting a root with addidonal labeling moieties to 



(c) Identifying mass spectrum data corresponding to said labeled tag; and 
(d'^ analyzing the mass spectrum data lah s l e d tog by maoa e pes twi Ha trie 
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idofttifiofttiow oto p is based at least in part on the mass defect ofot l e ootap s ftion of said labeling 
moiet y, wherein said mass defect is less than 1 amu - 

49. (Original) A method in accordance with claim 48, wherein said 
elements have an atomic number of fix)m 35 to 63. 

50. (Original) A method in accordance with claim 48, wherein said 
elements have an atomic number of from 39 to 58. 

51. (Previously presented) The method of claim wherein said sequence 
detemiination stq) comprises identifying a mass spectrum peak of a fragment comprising said 
labeling moiety based on the mass defect of said labeling moiety. 

S^. (Previously presented) The method of clahn 45, wherein at least a portion 
of said labeling moiety of step (a) is a stable isotope of said labeling moiety of step (b). 

53. (Previously presented) The method of claim 52, wherein said labeling 
moiety of step (a) and said labeling moiety of step (b) differ by 2 or more but 1 6 or less stable 
isotopes. 

54. (Previously presented) The method of claim 52, wherein said labeling 
moiety of step (a) and said labeling moiety of stqp (b) differ by 4 or more but 16 or less stable 
isotopes. 

55. (Previously presented) The method of claim 52, wherein said labeling 
moiety of step (a) and said labeling moiety of step (b) differ by 8 or more but 16 or less stable 
isotopes. 

56. (Previously presented) The method of claim 52, wherein said stable 
isotope is selected from the group consisting of ^H, *^C, '^N and **Br. 
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57* (Previously presented) The method of claim 45, further comprising 
separating at least a portion of said niixture of labeled analytes prior to said analysis step (d). 

58. (Previously presented) The method of claim 57, wherein said separation 
step comprises separating at least a portion of said mixture of labeled analytes by 
electrophoresis, chromatography or aHinity separation. 
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